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Abstract 
From the results of existing conducted and published analyses of the income situation of households, some unanswered questions 
have emerged about whether the economic development has influenced all income groups of households by the same measure. 
The period observation spans 2005–2012, representing a period of economic growth, crisis and stagnation and is expressed as 
GDP per capita. To depict the situation of households as the main variable, the total gross income as reported in the primary 
survey Statistics on Income and Living Conditions of the European Union (EU SILC) has been used. The paper uses these 
empirical data and through mathematical functions describes the evolution of the household income situation. Similarly, an 
empirical investigation of total household expenditure for each commodity according to COICOP describes how the level of 
household spending has trended. The parameters of the selected functions allow us to analyse the nature of changes in both 
variables during the observed period of time. The paper aims to answer whether the function that best describes the trending of 
incomes and expenditures of households and the growing annual increases in the gap in both observed variables (resembling an 
open pair of scissors), can be used to describe the movement of both variables for different groups of households by quintile 
classification with an emphasis on households at risk of poverty. Different economic trends manifest themselves in different 
ways for selected groups of households and negatively affect income inequality. 
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1. Introduction 
Changes in economic development, particularly a societal crisis and its social impacts, bring about a number of 
questions concerning the appropriateness of the emphasis put on the dynamics of economic development with 
regard to its inconsistency with the dynamics of society’s social development. Gross domestic product, the basic 
indicator used to assess economic growth, is regarded as an indicator of success in economic development and as 
a guarantee of improvement in the citizens’ standard of living. It follows from the definition of GDP that the 
indicator measures the success of economic development by the volume of outputs passing through the market, i.e. 
regardless of its social benefit or individual human welfare (Sherman et al., 2008). GDP shows growth even in cases 
where the final effect is socially undesirable (e.g. a deteriorating environment) and does not include the results of 
social programs, etc. In connection with the societal-wide impact of the financial crisis, it became more apparent 
that the very dynamics of GDP are not a reliable indicator of economic development and stability of the economic 
environment. Some new EU member countries serve as an example. These countries had been among the most 
economically progressive in recent years, but certain factors including environmental quality, level of education, 
healthcare and care for socially vulnerable citizens did not confirm this. Recently, expert discussions on the use of 
GDP as a general indicator for assessing economic success have been held by Joseph E. Stiglitz, Amartya Sen,  
Jean-Paul Fitoussi and many other international experts. One of the impulses for these discussions is, inter alia, the 
results learned from investigating the income situation of households and the results of large opinion polls on the 
citizens’ own perception of their standard of living and life quality. The citizens most often equate their standard of 
living with income level and amount of consumption. This is due to a strong mutual connection with the possibility 
to satisfy one’s own needs. The second reason is the ability to definitively quantify income data (Deaton, Grosh, 
2000). The current economic changes have increased income inequality; the difference between the average and 
median income levels is growing. If income is more substantially increasing only for a certain group of people, the 
average income may grow even if the income level of most households decreases. This fact once again confirms the 
unsuitability of using strongly generalizing characteristics regarding the income situation of citizens as an indicator 
to show the general standard of living. Special attention has to be paid to the selected income groups of households 
whose level of income does not allow them to provide for their own basic needs, thus not reaching even the common 
standard of living.  
In the submitted paper, the authors attempt to answer the question of how changes in society’s economic 
development impact groups of households with different incomes and how the number of households whose income 
does not reach the level necessary to provide common consumables is changing, thus leading to an extension of 
consumer loans by banks, providers united in the Czech Leasing and Finance Association or providers from the 
“grey area”. The reason this question is being asked is the existing analyses of the income situation of households 
that was performed and published by the authors between 2005 and 2013. Their results conflict with the presentation 
of the development of the income situation of households for the entire Czech Republic, with the prevailing impact 
of high-income household groups on the average income level, and the knowledge related to the GDP indicator as 
a suitable indicator of economic growth or as an indicator of the citizens’ standard of living.  
The economic development of society expressed as the growth of GDP and the income situation of households, 
the number of households at risk of poverty, the extent of poverty and the rate of income inequality have an identical 
development trend. It would be different if the economic development trend changes. (Stávková et al, 2012). 
Stávková et al (2013) add that a very strong instrument that can significantly decrease household income 
problems is social policy. However, it is not only how much is spent on social protection, but also towards which 
social groups a social policy is oriented. If it is incorrectly focused, this generates economic inactivity and slows 
down economic growth, and thus decreases the standard of living. 
2. Methodology 
The source data is obtained using two European methodologies enabling a comparison between the EU countries. 
These are the European Union Statistics on Income and Living Conditions (EU-SILC) and the Classification of 
Individual Consumption by Purpose (COICOP). The results are regularly provided by the Statistical Office of the 
European Commission (Eurostat). 
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Data concerning income is obtained from EU-SILC investigations. The most basic variable is equivalised 
disposable household income. The disposable household income (DHI) is the sum of employees’ wages, income 
from entrepreneurial activity, social transfers, etc., subsequently adjusted for taxes. Therefore, it represents all 
incomes from production factors and transfers and the following equation applies: DHI = personal income – taxes + 
social transfers. Equivalised disposable household income (EDHI) is counted as follows: EDHI = DHI/EHS. EHS is 
the equivalised household size and is counted on the basis of the following relationship: EVD = 1 + 0.5 × number of 
adults + 0.3 × number of children under 14 years of age. For example, a household with three adults and two 
children has the following equivalised size: 1 + (2 × 0.5) + (2 × 0.3) = 2.6.  
Households are evaluated according to the level of income and sorted into quintiles. The number of households 
participating in the investigation in the Czech Republic in the individual monitoring years is stated in the table 1. 
Table 1. Number of households participating in EU-SILC investigation in the Czech Republic. 
Year  2005 2006 2007 2008 2009 2010 2011 2012 
Number of households  4.351 7.483 9.675 11.294 9.911 9.096 6.688 8.873 
 
As for expenses, we use data on total expenses spent on 12 items according to COICOP, i.e. on food and 
non-alcoholic beverages, alcohol and tobacco, clothing and shoes, housing, water and energy, household articles, 
health, transport, postal services and telecommunications, recreation and ultra, education, alimentation and 
accommodation, other goods and services.  
In order to express the changing trends in the income situation of households between 2005 and 2012, we will 
use the basic linear regression analysis model where the mean value of dependent variable Y is tied to one 
independent variable T using the relationship 
ܧሺܻሻ ൌ ܽ ൅ ܾܶ ൅ ߝ௧   (1) 
where b is the line slope and ߝ௧  is the residual component. 
In order to determine the breaking point in the economic development, the regression model with a 
supplementary constant is used.  
 
ܧሺܻሻ ൌ  ൅ ܾܶ ൅ ܦଵ ൅ ߝ௧  (2) 
 
where D1 – supplementary variable constant. 
When selecting the suitable trend function model, structural parameters are estimated. Regression models are 
used for expressing the income situation in individual quintiles 1–4, for the median values, t-statistics for 
determining the suitability of the regression function parameters. Proving the difference between incomes in the 
individual quintiles and in the individual years of the monitored time period is determined by applying the ANOVA 
method, with the subsequent determination of the provable difference using Scheffé’s method. Statistical software 
STATA and EVIEWS were used to make the calculations.  
3. Results 
2005 to 2012 was a period full of fluctuations for the economic development of the Czech Republic. When 
looking at Figure 1, which captures changes in the Czech GDP, we see that all stages of the economic cycle 
occurred one after another during those 8 years. Following a period of growth, a decline caused by the global 
economic crisis occurred in 2007. The recession continued until 2009. Subsequently, further fluctuations followed, 
but GDP never again reached the initial positive values from 2006. 
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Fig. 1. Development of GDP in the Czech Republic in 2005 to 2012 
Source: The Czech Statistical Office (2014), adjusted 
 
The economic development of households has a significant influence on households and their income. In 
addition, it influences their expenses. For households to be able to satisfy their needs and not to go into debt, or to be 
able to save in order to secure themselves for the future, incomes have to be higher than expenses. Incomes growing 
faster than household consumption are captured in Figure 2. 2008 is worth noticing. As we can see, the consumption 
level of households was higher than their monetary income. However, the graphic representation of the development 
of incomes and expenses for the entire population does not reflect reality in society, since the distribution of income 
shows a left-hand asymmetry.  
 
 
 
Fig. 2. Income and expenditures of households in the Czech Republic, 2006 to 2013. 
Source: own work, data: Eurostat (2014). 
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Development of the income situation of households expressed by the regression function from median income 
values is represented in Figure 3 and the break effect is expressed by the regression function in Figure 4. The 
residual component of regression is a part of the charts.  
 
 
Fig. 3. The income situation regression function, no break. 
Source: own calculations, data: Eurostat (2014). 
Table 2. Calculating regression function parameters. 
INCOME_MEDIAN = –17415830.4985 + 8754.99999923*YEAR 
Variable Coefficient Std. Error t-Statistic Prob.  
          
C –17415830 1908458 –9.12561 0.0001 
YEAR 8755 950.5951 9.21002 0.0001 
  
R-squared 0.93842  Mean dependent var 168587 
Adjusted R-squared 0.928156  S.D. dependent var 22137.74 
S.E. of regression 5.93E+03  Akaike info criterion 20.42701 
Sum squared resid 2.11E+08  Akaike info criterion 20.44687 
Log likelihood –79.70804  Hannan-Quinn criter. 20.29306 
F-statistic 91.43381  Durbin-Watson stat 0.754768 
Prob(F-statistic) 0.000075  Wald F-statistic 84.82447 
Prob(Wald F-statistic) 0.000092 
    
Source: own calculations, data: Eurostat (2014). 
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Fig. 4. The income situation regression function, break in 2009. 
Source: own calculations, data: Eurostat (2014). 
Table 3. Calculating regression function parameters. 
INCOME_MEDIAN = –22153213.9815 + 11115.4999908*YEAR + 16176761.3793*D1 – 8049.7999897*YEAR*D1 
Variable Coefficient Std. Error t-Statistic Prob.  
          
C –2.2E+07 1836584 –12.06219 0.0003 
YEAR 11115.5 915.335 12.14364 0.0003 
D1 16176761 1747940 9.254758 0.0008 
YEAR*D1 –8049.8 871.1692 –9.240226 0.0008 
          
R-squared 0.996241  Mean dependent var  168587 
Adjusted R-squared 0.993421  S.D. dependent var  22137.74 
S.E. of regression 1795.627  Akaike info criterion  18.13095 
Sum squared resid 12897102  Schwarz criterion  18.17067 
Log likelihood -68.5238  Hannan-Quinn criter.  17.86305 
F-statistic 353.3257  Durbin-Watson stat  2.526545 
Prob(F-statistic) 0.000026  Wald F-statistic  1296.389 
Prob(Wald F-statistic) 0.000002 
Source: own calculations, data: Eurostat (2014). 
 
From the above-stated results, it is obviously suitable to use the model with a supplementary variable in order to 
capture the break in the development of the income situation of households and to estimate income situation 
development parameters, or possibly in order to be able to estimate size of the consumer loan market. The suitability 
of the function is verified using t-statistics.  
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The above-stated income development model does not testify to the situation in individual income groups of 
households. In order to achieve the objective of the paper, the set of households was sorted in the individual 
quintiles by their level of income. The development of incomes in the individual quintiles is visualized in Figure 5. 
For convenience, the regression line of household consumption is included and corresponds to the behaviour of the 
entire set of households. Since household income situation data is collected using a methodology different from 
what the investigation of household consumption is based on, both data sets cannot be worked with at the same time. 
Household consumption is not the subject of further analyses.  
 
 
 
Fig. 5. Income and expenditure by quintiles, 2005 to 2012. 
Source: own work, data: Eurostat (2014). 
 
The results of the analyses indicate a changing trend, or more precisely, a unit change in the household income 
level in the groups of households from individual quintiles. Furthermore, it is obvious from the charts that the 
incomes of the households in the 1st and 2nd quintiles do not reach the level of income corresponding to the average 
consumption for the Czech Republic. It means that approximately 40 % of the households represent people 
potentially interested in loans. At the same time, these are households that represent a risk group of clients for banks 
and the Czech Leasing and Finance Association. After being rejected by these loan providers, those households are 
forced to approach “grey area” providers and their financial situation continues to deteriorate. Large absolute 
differences in the income situation of households between the individual quintiles are verified at a 0.01 % 
significance level, as are the differences between the income levels in the individual years of the monitored period. 
The ANOVA method was used for verification.  
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Calculating a variance analysis for verifying the zero hypothesis  
 
ܪ଴ ؠ ௜ܻ௝௞ ൌ ߤ ൅ ߙ௜ ൅ ߚ௝ ൅ ߳௜௝௞  (3) 
 
where ߙ௜  represents the influence of quintiles and ߚ௝  represents the influence of years. 
Table 4. Two-factor analysis of variance. 
  Number of obs = 32 R-squared = 0.9916 
  Root MSE = 5388.82 Adj R-squared = 0.9876 
  
Source Patial SS df MS F Prob > F     
Model 7.1700e+10 10 7.1700e+09 246.91 0.0000 
  
quintil 5.6889e+10 3 1.8963e+10 653.01 0.0000 
year 1.4811e+10 7 2.1158e+09 72.86 0.0000 
  
Residual 609827981 21 29039427.7         
Total 7.2310e+10 31 2.3326e+09 
  
Source: own calculations, data: Eurostat (2014). 
 
If follows from the results that the growth of income of the monitored households is highly and demonstrably 
impacted both by development in individual years and by the influence of inclusion in the respective income group. 
4. Conclusion 
It can be deduced from the results of the analyses that changes in economic development are reflected in the 
income situation of households providing that these changes are significant (change in GDP by 8 %), which can be 
assumed from the verified suitability of the use of the regression model with a supplementary constant. The 
nationally published faster growing trends of household income and more slowly growing household consumption 
do not properly convey the situation. The level of income in 40 % of the households in the Czech Republic 
represented in the 1st and 2nd quintiles does not reach the average consumption level of households. This quantifies 
a group of households threatened by poverty and high-risk households that do not meet the legislative requirements 
for being extended loans. These are households that are often forced to look for means to satisfy their needs by 
approaching entities that do not require guarantees, thus falling into the spiral of financial and material privation. 
Solving this situation is a very difficult matter that cannot be changed by the state’s social policy alone. It is 
particularly necessary to focus on educating the risk groups and on urging them to create small savings accounts. 
Social policy should mainly deal with redistribution efficiency so that social transfers are received by those people 
who are not able to cover their costs of living. Each state is responsible for improving its citizens’ standard of living. 
Therefore, each state should make an effort to ensure that the lower income level households (particularly from the 
1st and 2nd quintiles) not only manage to cover their expenses without the necessity to borrow money, but that they 
can afford living not just above the subsistence level, but also above the social minimum level. 
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